Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-073365 
(43)Date of publication of application : 12.03.2002 



1 

(51)Int.CI. 


G06F 11/22 




(21 Application number : 2000-253325 
(22)Date of filing : 24.08.2000 


(71) Applicant 

(72) Inventor : 


: MITSUBISHI ELECTRIC CORP 
NAKAMURA KAZUO 



(54) MICROPROCESSOR FOR INCIRCUIT EMULATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an emulator processor 
which is capable of using a memory element having a desired 
access time as an emulator memory. 

SOLUTION: The micro processor comprises a target bus 1 1 to 
allow a central processing unit CPU to perform its primary 
operation and an emulator bus 12 for an incircuit emulator. In 
the microprocessor which operates on clock signals, so that an 
operation signal which operates an external element 7 
connected to the target bus 1 1 and an operation signal which 
operates an emulator memory 8 connected to the emulator bus 
12 are output at different phases in the above clock signal, a 
buffer means 18 is provided for the clock signal to delay an 
operation signal which operates the emulator memory 8 
connected to the emulator bus 12. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAeHaGwiDA414073365Pl.hta 



12/15/2005 



JP,2002-073365,A [CLAIMS] Pa S e 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are. not translated. 



CLAIMS 

[Claim(s)] , _ , 4 . 

[Claim 1] In the microprocessor which has the 1 st bus for making the original actuation by the central 
processing unit perform, and the 2nd bus for incircuit emulators, and operates based on a clock signal The 
microprocessor for incircuit emulators characterized by outputting the active signal which operates the 
actuation element connected to the active signal which operates the actuation element connected to said 1st. 
bus, and said 2nd bus with a different phase in said clock signal. 

[Claim 2] In the microprocessor which has the 1 st bus for making the original actuation by the central 
processing unit perform, and the 2nd bus for incircuit emulators, and operates based on a clock signal It 
delays rather than the active signal which operates the actuation element by which the active signal which 
operates the actuation element connected to said 2nd bus was connected to said 1st bus. The microprocessor 
for incircuit emulators characterized by making it outputted with a different phase in said clock signal. 
[Claim 3] The microprocessor for incircuit emulators according to claim 2 characterized by supplying a 
clock signal to a central processing unit with a predetermined time delay. 

[Claim 4] In the microprocessor which has the 1 st bus for making the original actuation by the central 
processing unit perform, and the 2nd bus for incircuit emulators, and operates based on a clock signal While 
establishing the buffer means against the clock signal for delaying the active signal which operates the 
actuation element connected to said 2nd bus The microprocessor for incircuit emulators according to claim 2 
characterized by establishing a delay means to give delay to said clock signal and to supply a central 
processing unit. 

[Claim 5] The 1 st bus for making the original actuation to the external component by the central processing 
unit perform The 2nd bus for incircuit emulators into which the actuation to emulator memory is made to 
perform In the microprocessor which is equipped with the clock signal generator which generates the clock 
signal for control, and operates based on the clock signal by said clock signal generator The 1st latch means 
which performs latch actuation to the active signal which receives a clock signal from said clock signal 
generator, and contains the address signal in said 1 st bus, The 2nd latch means which performs latch 
actuation to the active signal which receives a clock signal from said clock signal generator, and contains the 
address signal in said 2nd bus, The buffer means for delaying the clock signal to said 2nd latch means, 
While delaying the active signal which operates the actuation element which established the delay means for 
delaying the clock signal to said central processing unit, and was connected to said 2nd bus by said buffer 
means The microprocessor for incircuit emulators according to claim 2 characterized by giving delay to said 
clock signal supplied to a central processing unit by said delay means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the microprocessor used for the incircuit emulator which is 

program debugging equipment of a microprocessor. 

[0002] 

[Description of the Prior Art] An incircuit emulator (henceforth an emulator) is in the equipment which 
debugs the program of a microprocessor. Drawing 3 is what showed this, drawing 3 (a) shows the 
configuration of the usual microprocessor, and drawin g 3 R> 3 (b) shows the configuration of the emulator. 
It sets to drawing, and 1 is a microprocessor chip for an emulator (emulator processor), and a 
microprocessor chip (target processor) usual in 2, and CPU (central processing unit)3 which has this 
function in both of the processors 1 and 2 is built in. 4 is a bus inside a chip (internal bus), and 5 is the 
interior ROM of the target processor 2. 7 is an external component connected to the chip exterior, and is 
connected to the target processor 2 or the emulator processor 1 by target bus 11. 30 is a bus buffer which 
combines an internal bus 4 and the target bus 1 1 . 

[0003] A program is stored in these internal ROM:5 in the usual microprocessor. On the other hand, in the 
emulator, the emulator memory 8 is formed instead of Interior ROM. And by writing a program in the 
emulator memory 8 from an external computer system (it having omitted by a diagram), and making the 
emulator processor 1 perform it, easily, the created program is evaluated and can be changed now. In 
addition, a comparator for 9 to detect a break point, the emulator bus by which 1 2 connects the emulator 
processor 1 with the emulator memory 8 and a comparator 9, and 31 are bus buffers which combine an 
internal bus and the emulator bus 1 1 . 

[0004] Drawing 4 expresses the conventional example of the configuration of the emulator of drawing 3 (b) 
in more detail. For 1 , as for CPU and 4, in drawing, an emulator processor and 3 are [ an internal bus and 6 ] 
clock generation machines, a comparator for the external component as program memory and 8 to detect 
emulator memory, and for 7 detect a break point, as for 9, and 1 1 — a target bus and 1 2 — for a target 
address buffer and 15, as for an emulator address buffer and 17, a target data buffer and 16 are [ an emulator 
bus and 13 / a target address latch and 14 / an emulator data buffer and 20 ] emulator address latches. 21 is 
an external address buffer, and it is prepared in order to drive the output of the emulator address buffer 16, 
since the stray capacity of the emulator bus 12 is large. In addition, in the internal bus 4, the target bus 11, 
and the emulator bus 12, the address signal, the data signal, and the command signal are contained in each. 
[0005] Next, actuation is explained. The clock generation machine 6 generates a clock signal (henceforth a 
clock) like draw ing 5 (a). This is supplied to CPU:3, the target address latch 13, and the emulator address 
latch 20. 

[0006] CPU: Although access of three is performed for every cycle of a clock [ drawin g 5 (a)], consider the 
case where CPU: 3 lead program memory 8, i.e., emulator memory, and the external component 7 here. First, 
CPU:3 output the access address and the command of the purport whose access is a lead to an internal bus 4 
as an address signal and a command signal in falling of a clock, respectively. The address signal of an 
internal bus 4 is shown in drawing 5 (b). 

[0007] The target address latch 13 latches these in the standup of a clock. The target address buffer 14 
outputs this output to the target bus 11 as an address signal and a command signal. Similarly, the emulator 
address latch 20 latches the address signal and command signal of an internal bus 4 in the standup of a 
clock. The emulator address latch's 20 output is shown in drawing 5 R> 5 (c). The emulator address buffer 
16 outputs this output to the external address buffer 21, and the external address buffer 21 outputs it to the 
emulator bus 12 as an address signal and a command signal. The address signal of the emulator bus 12 is 
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shown in drawing 5 (e). 

[0008] The external component 7 as program memory supervises the address signal and command signal of 
the target bus 1 1, shows the address with which the address signal was assigned to self, and when a 
command signal is a lead, it outputs lead data to the data signal of the target bus 1 1 . The target data buffer 
15 outputs lead data to an internal bus 4. The emulator memory 8 supervises the address signal and 
command signal of the emulator bus 12, shows the address with which the address signal was assigned to 
self, and when a command signal is a lead, it outputs lead data to the emulator bus 12 as a data signal. The 
emulator data buffer 17 outputs lead data to an internal bus 4. The output of the emulator memory 8, i.e., the 
data signal of the emulator bus 12, is shown in drawing 5 (f). The data signal of an internal bus 4 is shown in 
drawing 5 (g). Finally, CPU:3 incorporate this lead data inside CPU:3 self in the standup of a clock 
[ drawing 5 (a)]. In addition, since it is not directly related to this invention, control of any of the target data 
buffer 1 5 and the emulator data buffer 1 7 to make output to an internal bus 4 is omitted here. 
[0009] Thus, in this example, access of the emulator bus 12 is accessed to the same timing as the target bus 
1 1 [refer to drawing 5 (e)]. Since access of this emulator bus 12 is performed for every clock and the 
emulator address latch 20 is formed, that procedure will be pipelined by two steps, the procedure before the 
emulator address latch 20 latches the address signal of an internal bus, and the procedure after it. 
[0010] Here, the period of access is considered. A pipeline's period presupposes that it is the 2nd step, i.e., 
the procedure after latching an address signal, here, although it is dependent on the part which starts for a 
long time among each stages of a pipeline as for time amount. This time amount serves as total of the 
address latch's 20 time delay E, the time delay F of the emulator address buffer 16, the time delay G of the 
external address buffer 21 , access-time [ of the emulator memory 8 ] Q, the time delay C of the emulator 
data buffer 1 7, and setup-time D of data incorporation of CPU:3. Therefore, if the period T of a clock is 
decided, it is necessary to make access-time Q of the emulator memory 8 smaller than Q by the following 
(l)type. 

Q=T- (E+F+G+C+D) (1) 

[0011] 

[Problem(s) to be Solved by the Invention] This invention was made in view of such a point, and aims at 
offering an emulator processor with the usable memory device which has the desired access time as 
emulator memory. 
[0012] 

[Means for Solving the Problem] In the microprocessor for incircuit emulators concerning the 1st invention 
In the microprocessor which has the 1 st bus for making the original actuation by the central processing unit 
perform, and the 2nd bus for incircuit emulators, and operates based on a clock signal The active signal 
which operates the actuation element connected to the active signal which operates the actuation element 
connected to said 1st bus, and said 2nd bus is made to be outputted with a different phase in said clock 
signal. 

[0013] In the microprocessor for incircuit emulators concerning the 2nd invention In the microprocessor 
which has the 1 st bus for making the original actuation by the central processing unit perform, and the 2nd 
bus for incircuit emulators, and operates based on a clock signal It delays rather than the active signal which 
operates the actuation element by which the active signal which operates the actuation element connected to 
said 2nd bus was connected to said 1st bus, and is made to be outputted with a different phase in said clock 
signal. 

[0014] In the microprocessor for incircuit emulators concerning the 3rd invention, a clock signal is supplied 
to a central processing unit with a predetermined time delay. 

[0015] In the microprocessor for incircuit emulators concerning the 4th invention In the microprocessor 
which has the 1 st bus for making the original actuation by the central processing unit perform, and the 2nd 
bus for incircuit emulators, and operates based on a clock signal While establishing the buffer means against 
the clock signal for delaying the active signal which operates the actuation element connected to said 2nd 
bus, a delay means to give delay to said clock signal and to supply a central processing unit is established. 
[0016] In the microprocessor for incircuit emulators concerning the 5th invention The 1st bus for making the 
original actuation to the external component by the central processing unit perform, The 2nd bus for 
incircuit emulators into which the actuation to emulator memory is made to perform, In the microprocessor 
which is equipped with the clock signal generator which generates the clock signal for control, and operates 
based on the clock signal by said clock signal generator The 1st latch means which performs latch actuation 
to the active signal which receives a clock signal from said clock signal generator, and contains the address 
signal in said 1st bus, The 2nd latch means which performs latch actuation to the active signal which 
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receives a clock signal from said clock signal generator, and contains the address signal in said 2nd bus, The 
buffer means for delaying the clock signal to said 2nd latch means, While delaying the active signal which 
operates the actuation element which established the delay means for delaying the clock signal to said 
central processing unit, and was connected to said 2nd bus by said buffer means Delay is given to said clock 
signal supplied to a central processing unit by said delay means. 
[0017] 

[Embodiment of the Invention] gestalt 1 . of operation ~ the gestalt of operation by this invention is 
explained about drawin g 1 and drawin g 2 . Drawin g 1 shows the configuration of the emulator in the gestalt 
of operation by this invention. Drawing 2 is the wave form chart showing the timing of operation in the 
gestalt of operation by this invention. For 1, as for CPU and 4, in drawing, an emulator processor and 3 are 
[ an internal bus and 6 ] clock generation machines. A comparator for the external component as program 
memory and 8 to detect the emulator memory as program memory, and for 7 detect a break point, as for 9 
and 10 are external address latches. 1 1 — a target bus and 12 — an emulator bus and 13 — for a target data 
buffer and 16, as for an emulator data buffer and 18, an emulator address buffer and 17 are [ a target address 
latch and 14 / a target address buffer and 15 / a clock buffer and 19 ] delay circuits. In addition, in the 
internal bus 4, the target bus 1 1, and the emulator bus 12, the address signal, the data signal, and the 
command signal are contained in each. Moreover, the external address latch 10 shall have both a latch 
function and buffer ability like TI, Inc. SN74VCTH373. 

[0018] Next, actuation is explained. The clock generation machine 6 generates a clock like drawing 2 (a). 
This clock is supplied to the external address latch 10 via the clock buffer 18 while it is supplied to the 
target address latch 13 and also it is supplied to CPU:3 via a delay circuit 19. CPU: The clock as an output 
of a delay circuit 19 supplied to three is shown in drawin g 2 (b). 

[0019] CPU: Although access of three is performed for every cycle of a clock [ drawing 2 (b)], consider the 
case where CPU:3 lead program memory 8, i.e., emulator memory, and the external component 7 here. First, 
CPU:3 output the access address and the command of the purport whose access is a lead to an internal bus 4 
as an address signal and a command signal in falling of a clock [ drawing 2 (b)], respectively. The address 
signal of an internal bus 4 is shown in drawing 2 (d). 

[0020] The target address latch 13 latches these in the standup of a clock [ drawing 2 (a)]. The target address 
buffer 14 outputs this output to the target bus 1 1 as an address signal and a command signal. On the other 
hand, the emulator address buffer 1 6 outputs the address signal and command signal of an internal bus 4 to 
the direct chip exterior. The output of the emulator address buffer 16 is shown in drawin g 2 (e). The external 
address latch 10 latches these in the standup of the clock [ drawing 2 (c)] as an output of the clock buffer 18, 
and outputs to the emulator bus 12 as an address signal and a command signal. The address signal of the 
emulator bus 12 is shown in drawing 2 (f). 

[0021] The external component 7 as program memory which constitutes the actuation element in the target 
bus 1 1 supervises the active signal which consists of the address signal and command signal of the target 
bus 1 1, shows the address with which the address signal was assigned to self, and when a command signal is 
a lead, it outputs lead data to the data signal of the target bus 1 1 . The target data buffer 15 outputs lead data 
to an internal bus 4. The emulator memory 8 which constitutes the actuation element in the emulator bus 12 
supervises the active signal which consists of the address signal and command signal of the emulator bus 12, 
shows the address with which the address signal was assigned to self, and when a command signal is a lead, 
it outputs lead data to the data signal of the emulator bus 12. The output of the emulator memory 8, i.e., the 
data signal of the emulator bus 12, is shown in drawin g 2 (g). The emulator data buffer 17 outputs lead data 
to an internal bus 4. The data signal of an internal bus 4 is shown in drawin g 2 (h). Finally, CPU:3 
incorporate this lead data inside CPU:3 self in the standup of the clock [ drawing 2 (b)] as an output of a 
delay circuit 19. In addition, since it is not directly related to this invention, control of any of the target data 
buffer 15 and the emulator data buffer 17 to make output to an internal bus 4 is omitted here. 
[0022] The external component 7 as program memory which constitutes the actuation element in the target 
bus 1 1 here stores the program about CPU:3 set as the object of evaluation and modification, i.e., a target 
program, and performs original actuation by CPU: 3 in the target bus 1 1 . On the other hand, the correction 
program for evaluating and changing said target program is written in the emulator memory 8 as program 
memory which constitutes the actuation element in the emulator bus 12 from an external computer system 
(not shown), and it stores it. A change to evaluation and the amelioration program of a target program can 
be easily made by creating the program stored in the emulator memory 8 according to an external computer 
system, writing in the emulator memory 8, and making the emulator processor 1 perform it. 
[0023] as mentioned above ~ this example — the address signal [ drawing 2 (f)] of the emulator bus 12 — the 
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target bus 1 1 — the half period of a clock — it is outputted to the chip exterior to early timing. In this case, 
the time amount which the procedure after latching an address signal takes serves as total of the external 
address latch's 1 0 time delay H, access-time [ of the emulator memory 8 ] P, the time delay C of the 
emulator data buffer 17, and setup-time D of data incorporation of CPU:3. However, only the time delay X 
of a delay circuit 19 is behind the clock [ drawin g 2 (a)] of a basis in the clock [ drawing 2 (b)] inputted into 
CPU:3 here, and only the time delay Y of the clock buffer 1 8 is behind the clock [ drawing 2 (a)] of a basis 
in the clock [ drawing 2 R> 2 (c)] inputted into the external address latch 10. Therefore, when the period of 
a clock is T, it is necessary to make access-time P of the emulator memory 8 smaller than P by the following 
(2) types. 

P=T-(Y+H+C+D)+X (2) 

[0024] If the access request time amount Q of the conventional example is compared with the access request 
time amount P by this invention here, it will become like the following (3) types. 
P-Q=T-(Y+H4-C+D)-i-X-T+(E+F+G+C+D) 
= (G-H)+(X-Y)+(E+F) (3) 

H is a time delay from the external address latch's 10 clock here, and G is the time delay of the external 
address buffer 21 ( drawing 4 R> 4). Moreover, when the external address latch 10 is set to TI, Inc. 
SN74VCTH373 and the external address buffer 21 ( drawing 4 ) is set to TI, Inc. SN74VCTH244A, at 
maximum, those time delays are H= 4.9ns, respectively, and are G= 3.8ns. Moreover, since X is the time 
delay of a delay circuit 19 and can be set as arbitration, if X is made larger for 1 .Ins than the time delay Y of 
the clock buffer 1 8, it becomes like the following (4) types and the emulator processor of this invention can 
use [ only the sum of the address latch f s 20 time delay E and the time delay F of the emulator address buffer 
16 ] a memory device with the large access time rather than the conventional emulator processor. 
P-Q=E+F (4) 

Moreover, if the time delay X of a delay circuit 19 is enlarged more, it cannot be overemphasized that a 
memory device with still larger the part and access time can be used. 

[0025] The 1st bus which consists of a target bus 1 1 for making the original actuation to the external 
component 7 as program memory by central processing unit CPU:3 perform according to the gestalt of 
operation by this invention, The 2nd bus which consists of an emulator bus 12 for incircuit emulators into 
which the actuation to the emulator memory 8 is made to perform, In the microprocessor which is equipped 
with the clock signal generator 6 which generates the clock signal for control, and operates based on the 
clock signal by said clock signal generator 6 The 1st latch means which consists of target address latch 13 
who performs latch actuation to the active signal containing the address signal in the 1st bus which receives 
a clock signal from said clock signal generator 6, and consists of said target bus 1 1, The 2nd latch means 
which consists of external address latch 10 who performs latch actuation to the active signal which receives 
a clock signal from said clock signal generator 6, and contains the address signal in said 2nd bus 12, The 
buffer means which consists of a clock buffer 18 for delaying the clock signal to said 2nd latch means which 
consists of external address latch 10, The delay means which consists of a delay circuit 19 for delaying the 
clock signal of said central processing unit CPU:3 is established. While delaying the active signal which 
operates the actuation element which consists of emulator memory 8 connected to the 2nd bus which 
consists of said emulator bus 12 with the buffer means which consists of said clock buffer 1 8 Since delay 
was given to said clock signal supplied to central processing unit CPU:3 by the delay means which consists 
of said delay circuit 1 9 An emulator processor with the usable memory device which has the access time of 
a comparatively large request of the access time as emulator memory 8 can be offered. 
[0026] 

[Effect of the Invention] In the microprocessor which according to the 1st invention has the 1st bus for 
making the original actuation by the central processing unit perform, and the 2nd bus for incircuit emulators, 
and operates based on a clock signal Since the active signal which operates the actuation element connected 
to the active signal which operates the actuation element connected to said 1 st bus, and said 2nd bus was 
made to be outputted with a different phase in said clock signal An emulator processor with the usable 
memory device which has the desired access time as emulator memory can be offered. 
[0027] In the microprocessor which according to the 2nd invention has the 1 st bus for making the original 
actuation by the central processing unit perform, and the 2nd bus for incircuit emulators, and operates based 
on a clock signal Since it delays rather than the active signal which operates the actuation element by which 
the active signal which operates the actuation element connected to said 2nd bus was connected to said 1 st 
bus and made to be outputted with a different phase in said clock signal By delaying rather than the active 
signal which operates the actuation element by which the active signal which operates the actuation element 
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connected to the 2nd bus was connected to the 1 st bus An emulator processor with the usable memory 
device which has the access time of a comparatively large request of the access time as emulator memory 
can be offered. 

[0028] According to the 3rd invention, since the clock signal was supplied to the central processing unit 
with the predetermined time delay, an emulator processor with the usable memory device which has the 
access time of a comparatively large request of the access time as emulator memory can be offered by 
supplying a clock signal to a central processing unit with a predetermined time delay. 
[0029] In the microprocessor which according to the 4th invention has the 1 st bus for making the original 
actuation by the central processing unit perform, and the 2nd bus for incircuit emulators, and operates based 
on a clock signal While establishing the buffer means against the clock signal for delaying the active signal 
which operates the actuation element connected to said 2nd bus Since a delay means to have given delay to 
said clock signal and to supply a central processing unit was established By establishing a delay means to 
give delay to the buffer means and clock signal over a clock signal for delaying the active signal which 
operates the actuation element connected to the 2nd bus, and to supply a central processing unit An emulator 
processor with the usable memory device which has the access time of a comparatively large request of the 
access time as emulator memory can be offered. 

[0030] The 1st bus for making the original actuation to the external component by the central processing 
unit perform according to the 5th invention, The 2nd bus for incircuit emulators into which the actuation to 
emulator memory is made to perform, In the microprocessor which is equipped with the clock signal 
generator which generates the clock signal for control, and operates based on the clock signal by said clock 
signal generator The 1st latch means which performs latch actuation to the active signal which receives a 
clock signal from said clock signal generator, and contains the address signal in said 1st bus, The 2nd latch 
means which performs latch actuation to the active signal which receives a clock signal from said clock 
signal generator, and contains the address signal in said 2nd bus, The buffer means for delaying the clock 
signal to said 2nd latch means, While delaying the active signal which operates the actuation element which 
established the delay means for delaying the clock signal to said central processing unit, and was connected 
to said 2nd bus by said buffer means Since delay was given to said clock signal supplied to a central 
processing unit by said delay means By establishing a delay means to give delay to the buffer means and 
clock signal for delaying the clock signal to the latch means against the active signal which operates the 
actuation element connected to the 2nd bus, and to supply a central processing unit An emulator processor 
with the usable memory device which has the access time of a comparatively long request of the access time 
as emulator memory can be offered. 

[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an emulator 
processor which is capable of using a memory element 
having a desired access time as an emulator memory. 
SOLUTION: The micro processor comprises a target bus 
1 1 to allow a central processing unit CPU to perform its 
primary operation and an emulator bus 12 for an incircuit 
emulator. In the microprocessor which operates on clock i; 
signals, so that an operation signal which operates an 
external element 7 connected to the target bus 11 and 
an operation signal which operates an emulator memory 
8 connected to the emulator bus 1 2 are output at 
different phases in the above clock signal, a buffer 
means 18 is provided for the clock signal to delay an 
operation signal which operates the emulator memory 8 
connected to the emulator bus 1 2. 
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MOT ? -feXBSfS ^ "J ^#teffl^"t£&x 5 a 

[0026] 

[0027] m2(7)mUzJ:tli£ . «f*«SiSSi»::J:£ 
#5f^i&^£fr;btf Sertoli lwUt, W v-^-df 
•y hxSilx— ?mcom2cr>rtXk$:ft-tb, 9uy9m 
-sp-tca^vvciKif^-rsvW ?D7n-t7ttfcVM, flff 

-f-^mrie^ i ixfcaais tuzimstrnzwiftz # * 

fWWS^kDfcjI&tfT, Hofe^a.y?fi^tfe(t^ 
&&{&fflTft*£fU>J:3l::L*:<?>T\ *2*yt*fcS 

[ 0 0 2 8] 3S3 oUHgfc iixlf , 4^#ui§|g£Jij3r 
5g<0iI®B#fg£ ->T ? n -y ?ff-t#{Jfc|&$#T.I> «fc ■? ItZ 

■y^ft-^-Sr^-r-SCfctiO, xS.xl-'-^^yi: 
L T T ? -fe x^^Jt$^W± # ^Effa^ T 9 -fe XB#S £ 

il«-r&c:i:#T#3. 

[0029] gMOfPJifciftli'. ^M^iatCfci. 

i em 2 *ufcft«§B*£ mftz h ims 

KSrlSttS t k i> fc, mflS^ a -y ?«-s|-togS£:^-i.T 

s^zm&iistvfcimmmzmfEZ^&imm^zwm 

? o -y ^fi-f-tcSM^-^xT 



) 12002-73365 (P2002-73365A) 

[0030] H50HB^c,J;ix{f , 

Xfc x xS aI— ***yfc*^4»ft*frir£*-f V 
^-df-.y hX$al/-^1^2WUi:, $flffllc0£46 

<7)^ a >y ^ S 9 n -y ^ fi-^-^fli: Srfii 

^. . Mte^ n y ^{i^%±|gtc J: S ^ o y 9m^izm^ 

7 ft#?££&rfp£> ^ o <y 9m^z&ffimsm 1 oy 
fetter k \sxm^zittsmmmzm-& ? y f-iwp 

Srfid^lO^v^gi:. HaiS^n-y^fi-^±HA> 
4> ^ a y 9 m^&glfms&S 2 eo^N'Xfcfcft ^.T K H 
ft^^-a-^^ft-^^^S ^ y J-Mft* ft oW,2<7)=7 

V+^&b. mffi2<7>7V^&'^<7>9X3y9fg^ 

cr>9 a y 9 <t-*5-£affiS * S ^fOilS^S t zmf. 

SffiK^St «k 0 +*M«aife:tt»S*t&ii«E^n >y 
^fi-f-t;g®^^-x.-l> i a ^t/ccot% ^2 WUKI 

^S'vco^ n y ^-fi^-SraSSHt S t&XW* >y 7 r 
«fc l/^ n «y ^ S#fcSSESr#^ T +*MBIS!Ktc0«fr 

W&t h £ fc *>'T'# S . 
[0ffiOfS^§iHJ] 

[0 1 ] j; ^HSfeo^S^tt^-f 

Jf<y hx§ jlU— ^<0«^*^^o >y^HTS>i». 

[02] ^ ofKBfc <t ^> 2mt?>ffimz& vrhA y*r- 
?4$>9"*^r&mmvh&. 

[S3] ii^<7)v-f ;n3yta-^H yf-^y 

h x S - ^ O^Sr WJt t T ^"T 7n >y HT'fc 

[04] fi»»i4^f>t-^7bxui/-^ 
OS^fr^-TT'u -y 7 SITS. . 
[05] IStO^f >-t-^7hxS A l/-^cox*i 
P-^yVN'XT^-fcrXcTDi&fEiyM 5 y9 r Z^'fWffim-eb 
h. 

1 X5al/-^7n-fe7t, 3 CPU, 4 flSB^' 
X. 6 ?n-y?3&£S§. 7 ^fflSf?. 8 XSal/ 

—9*^) , 9 7V—9i£4 Ztzibcolt 
10 ^gPTHl-X7'y^. 11 ^-7' 7 h A* 
X. 12 X$a1^— 13 ^-y-yhTHW 
X7 7f, 14 ?-y*7b7Kl/^77r, 15 
^-7'7hf-^7 7r, 16 x$aU- -9TYV 
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X^yyr. 17 XSal/-^f^A' 7 7r, 18 



[013 




CH2] 



[04] 



(c) 



184)032} 



(d) 



, 4 *X5 aU-$/*ail 



, , x s a u - 9 * * u 8 tomxj 
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(o) 
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